Increased glutathione levels in quiescent, serum-stimulated NRK-49F cells are associated not with a response to growth factors but with nutrient repletion.
Treatment of quiescent cells with serum results concomitantly in an increase in cellular glutathione (GSH) content and growth stimulation. A possible association between the GSH increase and the growth response was examined by studying separately the effects of nutrients and growth factors on the levels of cellular GSH and proliferation of quiescent NRK-49F cells. The addition of fresh medium with 10% calf serum was found to result in both a twofold increase in cellular GSH and growth stimulation (DNA synthesis and cell proliferation). 10% calf serum alone, without fresh medium, stimulated cell growth but failed to cause a comparable increase in cellular GSH. The addition of fresh medium without 10% serum, and of 0.5 mM cysteine and glutamate, resulted in both instances in a marked increase in cellular GSH, but failed to stimulate cell growth. EGF, in contrast, induced a complete mitogenic response but did not increase cellular GSH. Finally, pretreatment with L-buthionine-(S,R)-sulfoximine (BSO), a specific inhibitor of GSH synthesis, decreased cellular GSH and inhibited EGF-induced DNA synthesis, but these two responses do not, in their dose dependency, correlate. The results obtained thus show that the increase in cellular GSH that occurs in quiescent, serum-stimulated NRK-49F cells is a result of nutrient repletion rather than mitogenic stimulation, and increased GSH levels do not necessarily precede DNA synthesis and mitosis.